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SENSING AND RECKONING MECHANISM
FOR INJECTION MACHINE

FIELD OF THE INVENTION

This invention relates to an injection unit of the 1njection
machine, which 1s particularly equipped with a pressure
sensor for feedback of a signal so as to control 1njection
operation of the 1njection machine more precisely.

BACKGROUND OF THE INVENTION

In order to monitor and control 1injection operation effec-
tively and heighten stability and reliability thereof, a load
bearer 1s usually applied 1n an injection machine for sensing,
the 1njection forward and back pressure during injection
operation. More particularly, for driving a servomotor, sig-
nal of the load bearer 1s necessary for control of the 1njection
pressure, the back pressure, and the release-to-retreat force
of the mjection machine.

In an “auger and mjection structure” widely implemented
In existing injection machines as shown 1n FIG. 1, a load
bearer 39 1s arranged to sense the injection gel’s pressure
and the back pressure effectively, and a release-to-retreat
path (A) and a gel-injection path (B) are shown in FIG. 2. In
this structure, a bearing seat 371 1s fixedly locked on a
depression base 391, which 1s locked together with the load
bearer 39 and locked directly on a movable depression plate
23 to 1ncur a pressure 1mposed to the load bearer 39 at the
very beginning, thereby and along with a clearance made
during assembling, the pressure sensed by the load bearer 39
will somewhat depart from the due value to have badly
affected machine’s stability and reliability, or the load bearer
39 may become 1nsensitive 1n response and for output of a
correct signal. Moreover, when an auger 17 1s driven by a
belt pulley 42 to rotate and feed material between a bearing,
base 46 and the depression plate 23, the sensed value cannot
be read from the load bearer 39 directly to result 1n distor-
tions or errors. Consequently, neither can an output pressure
be reckoned precisely, nor can a successtul feedback control
be made accordingly.

SUMMARY OF THE INVENTION

The primary object of this invention i1s to provide a
sensing and reckoning mechanism equipped with a load
bearer that can sense 1njection gel’s pressure and reckon
back pressure of an injection machine precisely.

For more detailed information regarding advantages or
features of this invention, at least an example of preferred
embodiment will be elucidated below with reference to the

annexed drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

The related drawings 1n connection with the detailed
description of this invention, which 1s to be made later, are
described briefly as follows, in which:

FIG. 1 1s a schematic view showing the “auger and
injection structure” of an existing conventional injection
machine;

FIG. 2 1s a schematic diagram showing the path of
injection forward and release-to-retreat backward of a con-
ventional injection machine;

FIG. 3 illustrates a partial structure of an 1njection
machine of this invention;

FIG. 4 1s a structural view of the injection machine of this
mnvention; and
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2

FIG. 5 shows the transmission path of the injection and
the back pressure of the injection machine of this invention.

DETAILED DESCRIPTION OF THE
INVENTION

This invention places a particular emphasis on an injec-
fion unit provided with a load bearer for sensing injection
oel’s pressure and reckoning back pressure so as to heighten
stability and reliability of an 1injection machine and eliminate
sensing distortions or errors.

As mdicated 1n FIG. 3, a load bearer 30 1s provided with
an inner ring 30" inserted between a separate ring 38 and a
bearing collar seat 39 and with an outer ring 30' locked
directly to a coupling 37, wherein a bearing nut 31', a bevel
ball-bearing 31, and a thrust bearing 36 are combined to
press only the inner ring 30" of the load bearer 30 1n order
not to hinder the load bearer 30 from sensing pressure. The
pressure returned from a plasticized auger 46 1s transmitted
to a movable plate 32 via a screw coupling 33 and a retainer
receptacle shaft-fixing plate 45, then through the coupling
37 to apply on the outer ring 30' of the load bearer compo-
nent 30 to cause a relative displacement. Meanwhile, a
pressure sensor, such as strain gauge 301 1s disposed on the
outer ring 30' of the load bearer 30 which creates a strain
voltage 1n linear ratio for output of a corresponding pressure
value feedback to the control system, which 1s supposed to
amend the output of a servomotor basing on pressure
difference occurred for direct control of the injection and the
back pressure of an injection machine precisely and auto-
matically.

Referring to FIG. 4, this invention mainly comprises a
front-bearing plate 42, a rear-bearing plate 49, a ball-bearing
ouiding screw 47, a nut 48, two fastening rods 41, and the
movable plate 32, wherein the rear-bearing plate 49 and the
front-bearing plate 42 are arranged to support relative com-
ponents of the mjection unit; those two fastening rods 41
stride over the bearing plates 42, 49; and the movable plate
32 shides on those fastening rods 41. The outer ring of the
load bearer 30 1s locked to the coupling 37, which 1is
interlocked to each other with the movable plate 32. The
bearing nut 31' 1s implemented to fixedly lock the load
bearer 30 to a position between the bearing collar seat 39 and
the separate ring 38. A draw band 51 1s used to confine the
ball-bearing guiding screw 47 to a time-belt pulley 35. When
the time-belt pulley 35 1s driven by a servomotor to transmit
torque to the ball-bearing guiding screw 47 and the nut 48
and enable them to rotate in a thrust bearing 36 and 1n a
bevel ball bearing 31 respectively, then the time belt moves
over the bearing nut 31' and the coupling 37 to push the
movable plate 32 forward and perform the injection and the
pressure-keeping process. Another time-belt pulley 43 1s
driven by another servomotor to rotate through the shaft-
fixing plate 45 and a shaft coupling 33', such that the
plasticized auger 46 1s rotated to proceed a reckoning
Process.

In this manner, the load bearer 30 of this 1nvention having,
a pressure sensor like a strain gauge 301 can be clocked on
the coupling 37 between the time-belt pulley 35 and the
movable plate 32, wherein the coupling 37 1s fixed on the
movable plate 32 such that, during injection process, the
time-belt pulley 35 1s driven to rotate and urge the ball-
bearing guiding screw 47 to move swiftly and push the
movable plate 32 to go forward accordingly to fulfill an
injection stroke under collaboration of the associated thrust
bearing 36, the bevel ball-bearing 31, and the bearing nut
31'. At th1is moment, a feedback signal of the 1njection gel’s
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pressure from the plasticized auger 46 can be sensed by the
load bearer 30 precisely for a so-called close-circuit feed-
back control. As the shaft-fixing plate 45 and the time-belt
pulley 43 are screwed together, the shaft-fixing plate 45 can
be driven by another time-belt pulley 43, and because the
shaft-fixing plate 45 1s fixedly jointed with the plasticized
auger 46 by a semilunar ring 52, the plasticized auger 46 1s
driven to rotate. Moreover, the screw coupling 33 and the
time-belt pulley 43 are interlocked together in a retainer
receptacle such that the screw coupling 33 will rotate too,
and further, the screw coupling 33 1s also jointed with the
shaft coupling 33', which 1s connected to the movable plate
32, 50 that the plasticized auger 46 can be restored to its
original position for cycling. Now, the back pressure 1is
transferred from the movable plate 32 to the coupling 37 and
the separate ring 38 to therefore enable the load bearer 30 to
sense the operation pressure for quality control.

On the contrary, when the time-belt pulley 35 1s rotated 1n
reverse, a backward force 1s applied via the bearing nut 31°,
the bevel ball-bearing 31, the bearing collar seat 39, the
coupling 37, all the way down to the movable plate 32 to
release and retreat the same. Now that the release-to-retreat
force of the movable plate 32 1s detected directly by the load
bearer 30, signal feedback and forward 1n a close circuit are
represented by the pressure transmission path (A), (B)
shown in FIG. §. The path (A) illustrates that the time-belt
pulley 35 1s driven to rotate in reverse to drive the ball-
bearing guiding screw 47, then the torque 1s in turn relayed
via the bearing nut 31", the bevel ball-bearing 31, and the
bearing collar seat 39 to reach the load bearer 30, where the
strain gauge 301 on the load bearer 30 creates a linear-ratio
strain voltage expressed 1n form of a pressure, which 1s then
passed to the coupling 37 and push the same to retreat
swiftly. The path (B) illustrates that the time-belt pulley 35
drives the ball-bearing guiding screw 47 to screw forward
such that torque 1s relayed to the separate ring 38 to press
against the mnner ring 30" of the load bearer 30, then 1s
forwarded to the strain gauge 301 to create a strain voltage
and provide an output pressure which is transmitted to the
coupling 37 locked laterally to the load bearer 30. As the
coupling 37 1s screw-locked on the movable plate 32, which
then push the screw coupling 33 to force the plasticized
auger 46 to move swiltly. In this manner, the load bearer 30
can be sensed precisely.

In the above described, at least one preferred embodiment
has been described 1n detail with reference to the drawings
annexed, and 1t 1s apparent that numerous variations or
modifications may be made without departing from the true
spirit and scope thereof, as set forth in the claims below.

What 1s claimed 1s:

1. An 1njection unit for an injection machine, comprising:

a front-bearing plate;
a rear-bearing plate having a nut;

two fastening rods, each extending from said front-
bearing plate to said rear-bearing plate;

a movable plate disposed to slide on said fastening rods,
and being disposed between said front-bearing plate
and said rear-bearing plate;

a guiding screw threadably engaged with said nut;

a coupling enclosing a bearing, said coupling being fixed
to said movable plate;
a first time belt pulley disposed on said guiding screw and

being connected to said coupling, said first time belt
pulley being rotatable relative to said coupling;
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a load bearer locked to the coupling, and having an inner
ring;
a separate ring disposed between the bearing and the inner

ring, with one side of the inner ring pressing against
said separate ring;

a bearing collar seat disposed on another side of the inner
ring;
a pressure sensor mounted on said load bearer;

a plasticized auger that injects a gel at a pressure, with the
pressure being detected by the pressure sensor;

a shaft-fixing plate fixedly jommed with said plasticized
auger;

a second time-belt pulley connected to said shaft-fixing
plate; and

a screw coupling connected to said movable plate, and
being interlocked with said second time-belt pulley,
said auger, and said shaft-fixing plate, said second
time-belt pulley and said screw coupling being locked
to rotate unitarily.

2. The 1njection unit according to claim 1, wherein the

coupling and the movable plate are fixed with screws.

3. The injection unit according to claim 1, wherein an
outer ring of the load bearer and the coupling are locked
together.

4. The 1njection unit according to claim 1, wherein the
ouiding screw and the first time-belt pulley are fixed with a
draw band.

5. The 1njection unit according to claim 1, further com-
prising a bevel ball-bearing disposed adjacent to said bear-
ing collar seat:

wheremn the guiding screw includes a bearing nut that
locks the bevel ball-bearing, the bearing collar seat, the
load bearer, the separate ring, and the coupling together
to become a unitary body.

6. The 1njection unit according to claim 1, wherein the
first time-belt pulley drives the guiding screw directly to
rotate 1n the nut.

7. The 1njection unit according to claim 1, further com-
prising a semilunar ring, wherein the plasticized auger and
the shaft-fixing plate are clenched to each other by the
semilunar ring.

8. The 1njection unit according to claim 1, wherein the
second time-belt pulley and the shaft-fixing plate are fixed
by screws.

9. The 1mjection unit according to claim 1, further com-
prising a shaft coupling connected to said screw coupling,
wherein the movable plate and a the shaft coupling are fixed
by screws.

10. The 1mjection unit according to claim §, wherein the
bearing enclosed by the first time-belt pulley a thrust
bearing, a and wherein the first time-belt pulley, the bevel
ball-bearing, and the bearing nut cooperate to drives the
cuiding screw to rotate so as to push the movable plate
forward to perform an injection stroke; and to drive the
movable plate backwards.

11. The 1njection unit according to claim 1, wherein the
pressure sensor 1s a strain gauge 1nstalled at an outer ring of
the load bearer for detecting an injection force, a release-
to-retreat force, and for reckoning a back pressure for retreat.
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